Catechol formation: a novel pathway in the metabolism of sterigmatocystin and 11-methoxysterigmatocystin.
The mycotoxin sterigmatocystin (STC) has an aflatoxin-like structure including a furofuran ring system. Like aflatoxin B1, STC is a liver carcinogen and forms DNA adducts after metabolic activation to an epoxide at the furofuran ring. In incubations of STC with human P450 isoforms, one monooxygenated and one dioxygenated STC metabolite were recently reported, and a GSH adduct was formed when GSH was added to the incubations. However, the chemical structures of these metabolites were not unambiguously elucidated. We now report that hepatic microsomes from humans and rats predominantly form the catechol 9-hydroxy-STC via hydroxylation of the aromatic ring. No STC-1,2-oxide and only small amounts of STC-1,2-dihydrodiol were detected in microsomal incubations, suggesting that epoxidation is a minor pathway compared to catechol formation. Catechol formation was also much more pronounced than furofuran epoxidation in the microsomal metabolism of 11-methoxysterigmatocystin (MSTC). In support of the preference of catechol formation, only trace amounts of the thiol adduct of the 1,2-oxides but large amounts of the thiol adducts of the 9-hydroxy-8,9-quinones were obtained when N-acetyl-l-cysteine was added to the microsomal incubations of STC and MSTC. In addition to hydroxylation at C-9, smaller amounts of 12c-hydroxylated, 9,12c-dihydroxylated, and 9,11-dihydroxylated metabolites were formed. Our study suggests that hydroxylation of the aromatic ring, yielding a catechol, represents a major and novel pathway in the oxidative metabolism of STC and MSTC, which may contribute to the toxic and genotoxic effects of these mycotoxins.